The International Classification of Functioning, Disability and Health (ICF) (10) and its paediatric version, the ICF for Children and Youth (ICF-CY) (11) provide a comprehensive description of, and reference for, the components of health (12) . In addition, it offers a universal language that is understood by health professionals, researchers, policymakers, patients and patient organizations (13) . Although its classifications with more than 1,600 categories can serve as a reference, the ICF-CY is not easily applicable in clinical practice (14) . Therefore, ICF-CY-based tools are needed to facilitate its application in the case of AIS.
To improve the utility and application of the ICF framework in clinical and research settings, ICF-based tools, such as the ICF Core Sets, have been developed for some adult health conditions or different situation (15, 16) . The Core Sets facilitate the use of ICF terminology to formulate clinical reasoning, describe the results of clinical comprehensive assessment, deliver a patient's needs, determinate goals of interventions and evaluate effects of interventions (17) . According to the methodology endorsed by the World Health Organization (WHO) for development of ICF Core Sets, 4 independent studies need to conduct and reflect the perspectives of professionals, researchers, clinical opinion, and patients or (and) caregivers on relevant areas of functioning to gather evidence to support the selection of the categories (18) .
However, to our knowledge, no qualitative study has applied the ICF-CY coding system to AIS to describe functioning and disability from the perspective of patients. Our research team explored the ICF Core Sets for children and adolescents with AIS with regard to the Chinese clinical and cultural environment. The data collected was integrated into data from other research. The aim of this study was to investigate relevant aspects of functioning and disability as well as environmental factors in patients with AIS using patients' self-reports based on the ICF-CY in China.
METHODS

Study design
The study was a multi-centre cross-sectional study carried out in 5 hospitals . The qualitative study was conducted using semistructured interviews. Relevant areas of functioning were examined through patients' self-reports, using the ICF-CY framework (11) .
Study population
Patients participating in individual interviews had to meet the following inclusion criteria: diagnosis of AIS made by a health professional based on radiography of the spine revealing its deformity (Cobb angle ≥ 10°), age 12-18 years; and able to communicate effectively. All subjects provided informed written consent. Patients were excluded if they had received primary surgical treatment.
Data collection
Physicians in 5 centres assessed the patients' suitability to enter the study. All eligible patients were scheduled for a face to face interview. The interviews lasted approximately 45-60 min. Before each interview, a brief questionnaire gathering socio-demographic and health information was administered. Five professionals from the 5 centres (JBL from Zhongnan Hospital, RDG from China-Japan Friendship Hospital, DC from Chinese Rehabilitation Research Center, CC from Third People Hospital, HBL from West China Hospital) with many years of experience working with patients with AIS, performed the individual interviews. These 5 professionals had been trained in ICF workshops offered by the ICF Research Branch and our research team according to this study protocol. Each individual interview was digitally recorded and transcribed verbatim.
Participant information
Participant information included demographic and disease-related characteristics: age and sex, height, weight, education, type of scoliosis, Cobb angle, angle of trunk rotation and the region-specific Scoliosis Research Society-22 Patient Questionnaire (SRS-22) (19) . Twenty-two questions of SRS-22 cover 5 domains: function (5 items), pain (5 items), mental health (5 items), self-perceived image (5 items), and satisfaction with management (2 items). Five response levels are allowed for each item (scored 1-5, from worst to best), and the results are expressed as the mean score for each domain. The Chinese version was used, which has proved to be reliable and valid (20) .
Interview
The semi-structured interviews were based on the components of the ICF-CY (11) . The interviewer asked a series of open-ended questions addressing the following 5 domains: (i) Body Structures that cause some difficulty in taking part in everyday life activities; (ii) Body Functions, which include physiological functions that may affect ability to perform different daily activities; (iii) Activities and Participation, which include abilities and limitations in everyday life activities; and (iv) Environmental Factors, which include the physical and social environment in which the patient lives.
Data processing and ICF linking
All themes and data from semi-structured interviews was translated to certain ICF-CY categories according to established ICF linking rules carried out by 2 independent health professionals (PW, CPD) who had undertaken ICF workshops provided by the ICF Research Branch (21) .
Firstly, all themes were assigned a letter "b", "s", "d" or "e", which represent the components Body Functions, Body Structures, Activities and Participation, and Environmental Factors, respectively. Secondly, a numerical code was assigned starting with the chapter number, followed by a second-, third-, and fourth-level code depending on the specificity of the themes.
The SRS-22 PQ was linked to ICF-CY items, based on ICF linking rules published by Cieza et al. (21) Linking was performed by 2 health professionals (JDY, PW) who have expert knowledge of the conceptual fundamentals of the ICF-CY, as well as of the chapters, domains and categories of the detailed classification, including their definitions. The first step of the linkage process was to derive meaningful concepts to be linked to the ICF-CY categories. This was agreed in a discussion between the 2 raters before the linking process. As a second step, meaningful concepts identified in the SRS-22 PQ were independently linked to the ICF-CY by the 2 raters in a precise and exhaustive fashion. As a consequence, each concept was linked to the most specific ICF-CY category. If an item of the SRS-22 PQ contained more than one concept, each concept was linked separately. According to the linking rules, if the meaningful concept refers to a diagnosis or a health condition, the meaningful concept will be assigned hc (health condition). In the third step, the linking versions were contrasted, and any disagreement about the linkage discussed by the 2 raters. Persistent disagreement was resolved with the help of a third independent rater. A consent discussion, in which the linked ICF-CY categories were discussed and consent was found, occurred after the linking process.
Statistical analysis
Descriptive statistics were used to display the final list of ICF-CY categories and performed with SPSS 17.0 (SPSS Inc., Chicago, IL, USA). The distribution of categories by participants' characteristics was made at the first-, second-, third-and fourth-level to facilitate the presentation of results.
RESULTS
Participants' characteristics
From August 2014 to July 2015, 975 patients with AIS (704 female; 72%), and a mean age at interview 13.5 years (standard deviation (SD) 1.1) were interviewed. Demographic and disease-related characteristics of patients with AIS are shown in Table I .
Relevant areas of functioning
We identified 1,278 themes that were linked to 54 ICF-CY categories from 18 chapters. Of the 54 categories linked, 22 (41%) were identified as Body Functions, 7 (13%) as Body Structures, 15 (27%) as Activities and Participation, and 10 (19%) as Environmental Factors. Of the 54 categories linked, 45 (83%) were second-level, 5 (9%) were third-level, and 4 (7%) were fourth-level (Table II) . (3) 28 (3) 12 (1) 70 (A = 7) Middle school (A%)
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Body Structures/Body Functions
Body Functions are defined in the ICF as the physiological functions of the body systems (10, 11) . Twenty-two categories from the qualitative analysis were linked to 5 Body Functions domains (Table II) . These included: mental functions (b1), sensory functions and pain (b2), functions of the cardiovascular, haematological, immunological and respiratory systems (b4), functions of the digestive, metabolic and endocrine systems (b5), and neuromusculoskeletal and movement-related functions (b7). The frequent problems reported by patients with AIS linked with "b710" -mobility of joint functions (81%), and "b530" -weight maintenance functions (80%). In group 3, all patients reported impaired body functions were "b1801" -body image (100%) and "b710" -mobility of joint functions (100%). In group 3, over 50% but less than 90% of the patients were reported with body functions impairment in 11 ICF categories (b126, b1300, b152, b28013, b440, b455, b530, b715, b730, b740 and b770). In group 2, over 50% but less than 90% of the patients were identified with body functions impairment in 8 ICF categories (b152, b1801, b28013, b455, b530, b710, b740 and b770). In group 1, over 50% but less than 90% of the patients were identified in only 1 ICF category (b530). Body Structures are defined in the ICF as the anatomical parts of the body (10, 11) . Seven categories from the qualitative analysis were linked to 3 body structure domains (Table II) . These included: structures of the nervous system (s1), structures of the cardiovascular, immunological and respiratory systems (s4) and structures related to movement (s7). The frequent problems reported by all participants with AIS in 3 groups linked with "s120" -spinal cord and related structures (71%). In group 3, all patients described impaired body structures were "s120" -spinal cord and related structures (100%). In group 2, over 50% but less than 90% of the patients were identified with body structures impairment in some ICF category (s120).
Activities and Participation
The ICF defines activities as the execution of a task or action and participation as an individual's involvement in a life situation (10, 11) . Fifteen categories from the qualitative analysis were linked to 6 Activities and Participation domains (Table  II) . These included: general tasks and demands (d2), mobility (d4), self-care (d5), interpersonal interactions and relationships (d7), major life areas (d8), and community, social and civic life (d9). The frequent problems reported by all participants with AIS linked with "d880" -Join a game (61%) and "d920" -Recreation and leisure (60%). In group 3, over 50% but less than 90% of the patients were reported with activities and participation problems in 6 ICF categories (d415, d450, d455, d730, d880 and d920). "d880" -Join a game was frequently indicated by patients from group 3 as being a challenge for them. In group 2, over 50% but less than 90% of the patients were reported with activities and participation problems in 3 ICF categories (d730, d880 and d920). In general, the patients in group 1 indicated that they were able to perform many activities and participation. However, over 20% of patients in group 1 reported activities and participation problems in some 3 ICF categories (d730, d880 and d920).
Environmental Factors
According to the ICF, Environmental Factors make up the physical, social, and attitudinal environment in which people live and conduct their lives (10, 11) . Many environmental factors were described as positively influencing functioning, such as e310, e320, e355, e410, e420 and e450. Patients indicated that support and care from medical professionals were the main facilitators. They also acknowledged the love and support of their immediate family members as well as the attitudes of their peers who treat them as equals. However, not every patient had the same positive experience and some listed the same factors as barriers to functioning. Aspects related to "e110" -products or substance for personal consumption, "e1151" -assistive products for personal use in daily living, "e5800" -health services and "e585" -education and training services, systems and policies were some of factors most frequently described as being a hindrance (Table II) .
Linking SRS-22 PQ to ICF-CY
As a result of the linking process, 33 meaningful concepts were derived from the 22 items and linked to 34 ICF-CY categories (Table III) . Twenty-eight concepts of the questionnaire were linked to the ICF-CY and another 5 meaningful concepts were assigned. Of the meaningful concepts identified, 41.2% could be linked to the ICF-CY component Body Functions. Another 14.7% of meaningful concepts related to Body Structure and 35.2% to Activities and Participation. In total, 8.8% of the meaningful concepts were related to Environmental Factors. Only the item of the scale "back (back condition)" was considered not to be linked to a specific ICF-CY category. Therefore, this item was assigned health condition 5 times. For the ICF-CY Body Functions component, a total of 11 meaningful concepts were linked to 14 categories of this component. The categories "Emotional function"(b152), "Body image" (b1801) and "Pain in back" (b28013) were linked most frequently. As for the Body Structure component, 5 meaningful concepts were linked to 5 categories of ICF-CY. Linkage included "Structure of trunk" (S760), "Structure of head and neck region" (S710), "Structure of upper extremity" (S730) and "Structure of lower extremity" (S750). The component Activities and Participation was represented with categories and 12 linkages. Major categories of activities and participation levels were mapped, such as "a school education" (d850), and "activities and participation (A&P)". The Environmental Factors component was represented with a total of 3 categories and 3 linkages in SRS-22 PQ. These included categories in human environmental functioning, such as "Individual attitudes of health professionals" (e450) and "Drugs" (e1101) ( Table III) . 
DISCUSSION
This cross-sectional study identified relevant areas of functioning and disability among patients with AIS based on the perspective of the patients. To our knowledge, it is the first study to explore functioning and disability among a sample of patients with untreated scoliosis from low to high severity in China (22) . The most common issues raised by patients were related to mobility of joint functions, body image, spinal cord and related structures, joining in a game and recreation and leisure. The main contextual factors identified in the study were related to products and technology, supports and relationships, attitude and policies related to health, education, and social services. A comprehensive list of categories covering ICF-CY components was identified, which will provide key aspects for professionals to consider when assessing the population of patients with AIS. Furthermore, these findings provide further evidence to support the development of the ICF Core Sets for patients with AIS in China. Meanwhile, our data could be integrated into international data to develop the ICF Core Sets for AIS.
In our study, patients with a Cobb angle ≥40° had a negative view of their body function, body structure and described limitation in their activity and restriction in participation. Conversely, patients with a Cobb angle ≤20° had a positive view of their ability and reported their strengths and facilitating factors. The discordance between the perspectives of the 3 groups in this study may be due to the severity of scoliosis resulting in a different expectation of ability (23, 24) . In the component Body Functions, most patients' problems were identified as mobility of joint functions and weight maintenance functions disorders, especially in group 3. These are the most common problems in patients with AIS and lead to a significant negative effect on patients' daily lives and quality of life (25, 26) . In addition, the majority of patients focused more on decreased exercise tolerance, low muscle endurance, body image, pain in back and gait disorders, which were the common symptoms and problems in patients with AIS (27) (28) (29) (30) (31) (32) . Interestingly, our result found that all patients with a Cobb angle ≥ 40° have a negative view of their body image, which may be lead to a higher impairment of temperament and personality disorders and emotional disorders than others groups. In the component Body Structure, not all patients described impaired body structures in the spinal cord. Scoliosis was not identified as a problem area for some patients with a Cobb angle ≤ 20°. This inconformity between Body Structures and presentation of patients was described in other studies (33) . In the component Activities and Participation, most patients talked about a lack of enjoyment in games, recreation and leisure. Our result is in accord with a previously reported study that identified that most patients with AIS have lower social participation than healthy peers (34) . In addition, some patients with severe scoliosis reported that they felt awkward, shy or embarrassed with some strangers. Families and physiotherapists should provide more support and help to patients with embarrassment (35) . In the component Environmental Factors, the support and assistance of immediate family and health professionals could impact on the recovery and rehabilitation of patients. Barrier factors could encourage government, policy decision-makers and the relevant departments to change existing environmental conditions according to survey data and national conditions. Environmental conditions may change with time and depend on government policies, socioeconomic status and personal attitude, thus they can act to improve or decrease the individual's level of functioning over time (36) .
The SRS-22 PQ is the most common and available tool for assessing the functioning condition of people with AIS. When comparing of the content of SRS-22 PQ with our findings, some differences were found. For Body Functions and Structure, SRS-22 PQ focused on the function and structure related to the spine, whereas our finding showed that patients may also pay attention to other systems, such as cardiovascular function. In addition, the SRS-22 PQ does not include any item about bodyweight management, which is problem frequently reported by our subjects. For Activities and Participation, we found that our subjects focussed on interests and leisure, which may partly be due to their age. However, the SRS-22 PQ is not a specific tool for children and adolescents. Furthermore, the SRS-22 PQ does not include any information about environmental factors, which, according to our findings, is also a crucial focus of our subjects. Therefore, our semi-structured interviews are more systematic and can capture most patients' problems based on components of the ICF-CY.
Study limitations
This study has some limitations. First, the sample was drawn from clinical settings in China. Thus, although China has a multicultural population, these findings may not represent the perspectives of international patients with AIS. Secondly, selecting patients from 5 hospitals may have biased the study towards those patients with more severe symptoms or more chronic conditions. However, our findings have high face validity and are in line with the studies conducted in this field. Thirdly, the selection of patients for interviews might be biased towards individuals with AIS who are capable of undergoing the interview procedure. The final limitation, within the current version of the ICF, is the lack of ability to represent issues that relate to Personal Factors. Altogether, our study gives a first impression from the patients' perspective using the ICF, regardless of potential selection bias. In Conclusion, patients with AIS reported activity limitations and participation restrictions combined with impaired body structures and functions. Environmental factors may act as a barrier to, or facilitator of, patient functioning in daily life. These results will be used to help develop ICF Core Sets for AIS in China. The ICF-CY provides a valuable framework for representing the complexity and multifaceted impact of AIS, in terms of body function, body structures, activities and participation, and environmental factors. The perspectives of patients with AIS on relevant areas of functioning and disability based on the ICF-CY could develop the ICF Core Sets for AIS according to the Chinese clinical and cultural environment.
